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1. Introduction 
The occurrences of disastrous rainfall events was 
lead to serious flooding are expected to increase in the 
near future due to changes in weather pattern. Prediction 
of such unusual events is one of the main challenges 
faced by meteorologists. Such phenomena would give 
impact to a much localized region (as in the case of the 
Kota Tinggi flood in 2007). Current operational models 
are unable to make reliable and accurate predictions due 
to insufficient spatial resolution. However, these models 
can be further enhanced with the inclusion of rainfall 
model into the hydrological use.  
Improving the estimation of rainfall is presently one 
of the main challenges for operational meteorological 
center. The incidence of “significant” weather events is 
expected to increase in the near future due to climate 
change. The total loss caused by the 2006 to 2007 floods 
in Johor was estimated to be RM 1.5 billion, which is 
considered as the most costly flood event in Malaysian 
history.The Meteorological Department of Malaysia 
encounters difficulties in estimating rainfall using ground 
data or through satellite model. Presently, no rainfall 
model has incorporated the capacity to modify internal 
weather class properties to simulate changes that may 
occur [1].  
Previous research illustrated the significance of 
rainfall data in the development of rainfall equation 
[1],[2],[3],[4],[5],[6] and [7]. These previous studies 
included model fitting, illustration of the significant 
parameters for model development, evaluation of the 
rainfall data from rain gauges to radar readings, and 
analysis of extreme events.  
Most studies concerning rainfall equation are 
normally concentrated on rainfall data; however, several 
studies use meteorological parameters for analysis. In 
1982, Coe and Stern [2] studied models that resemble 
daily rainfall data to demonstrate the method of analysis 
using a number of sites with dissimilar rainfall patterns. 
Based on their results, the only way to accomplish the 
outcome is using a model that could simulate data 
collected over a long period of time. Tapp et al. [7] used 
rainfall and meteorological parameters in their model 
output to predict both the possibility of precipitation and 
the amount of rain in seven major Australian cities in 
subtropical and middle altitudes. Their data consisted of 
the current climate and a range of future possible 
scenarios. A problem in perceived extreme event is 
attributable to lack of data with sufficient time resolution 
of long duration [8]. These studies include the analysis on 
long term changes in the intensity and frequency of heavy 
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catchment area. Rainfall model was developed using rainfall, temperature, humidity and pressuredata taken from 
selected stations in Peninsular Malaysia and these data were analyzed using multiple regression model. Seven 
meteorological stations are selected for data analysis which is from 1997 until 2007 which are Senai, Kuantan, 
Melaka, Subang, Ipoh, Bayan Lepas, and Chuping. Based on statistical results, Senai rainfall model shows the 
most reliable result compared to other stations and this model was validated with data from Kota Tinggi station. 
The analysis shows that the selected meteorological parameters were influence the rainfall development. As a 
conclusion, the rainfall model developed for Senai can be used in Kota Tinggi catchment area because these two 
stations located in the same regional boundaries. The amounts of rainfall at the Senai and Kota Tinggi stations was 
compared and calibrated and was statistically prove that the rainfall model can be used at both areas. 
 
Keywords: Rainfall Model, Meteorological data, Senai station, Multiple Regression 
M.R.M.Adib et al.,  Int. J. Of Integrated Engineering Vol. 5 No. 1 (2013) p. 64-73 
 
 
 65 
precipitation in Japan from 1901 to 2004 using quality 
checked daily precipitation data in 51 stations.  
Araki et al. [9] classified the significance of various 
parameters namely diurnal variation of wind, convective 
cloud and temperature to the occurrence of rainfall. 
Carrera-Hernandez et al. [10] established a relationship 
between minimum and maximum temperature to rainfall. 
Meanwhile, Kilsby et al. [11] recognized the importance 
of temperature, humidity, wind and sunshine for rainfall 
prediction and had incorporated these variables as 
indicators for weather generator.  
In the latest research by [12], the team created the 
non-responsive analysis that can be used to gain useful 
information on the relationship between pressure, wind 
speed, and temperature. Based on this study, the 
relationship between wind speed and pressure are co-
dependent with temperature. In addition, the relationship 
between wind speed and pressure within a storm was 
determined. Further, more complex relationship between 
wind speed, pressure, and temperature was considered 
near the surface of the water. From the result, the 
developed model using both regression analysis and non-
response analysis, the function of the remaining two 
solutions, depends on the season in which the pressure is 
related to wind speed and temperature. 
However, numerous problems concerning the data 
assimilation front arose, especially with regard to forecast 
errors, which are responsible for distribution, the 
observational increments in space, and between model 
variables. When the relationship in the subject data is 
statistically identified, a meteorologist or researcher make 
a determine estimation or identify each variable as a 
function of the other variables, depending on the time of 
year and on the non-functional relationship obtained. 
Understanding the non-functional relationship between 
temperature, pressure, and relative humidity is useful in 
understanding the dynamics existing within a tropical 
storm system. 
Obviously, the studies have their own weaknesses, 
especially in the calibration processes and the ability to 
implement meteorological data as an input in the models. 
However, there are also many areas where today’s tools 
are lacking the features and functions needed to build 
these applications effectively. The quick development of 
Malaysia, the responsibility of managing river has also 
increased, and therefore, the moment has already come to 
develop new techniques to overcome problems 
concerning flood and water resources design and 
management.  
In this study, the relationship between rainfall, 
temperature, pressure and relative humidity will be 
determined. Developed rainfall model will be synthesized 
in relation with pressure, relative humidity and 
temperature using the data annual rainfalls. This rainfall 
model will be used for hydrological purposes and 
Statistical Package for Social Science (SPSS) software 
[13] is used in developing rainfall model using selected 
meteorological data with selected meteorological stations 
around Peninsular Malaysia. 
 
2. Rainfall model for hydrological use 
Successful development of a rainfall model will 
provide useful input parameter for any hydrological 
model, which will eventually lead to the development of 
the inundation model. The challenge would then be on the 
selection of the most reliable rainfall model. Hydrological 
models have the potential to present the necessary 
information, with sufficient input information or 
otherwise it is very difficult to establish the required 
models. Hydrology relies on principles of probability 
theory, statistics, and information analysis. Whole texts 
on frequency analysis methods, stochastic generation of 
data, regression and analysis of variance, and regional 
analysis are available containing systematic explanations 
of the principle. However, many hydrologic processes are 
so complex that they can be interpreted and explained 
only in a probabilistic sense. Hydrologic events appear as 
uncertainties of nature and it must be assumed as an 
underlying process with random or stochastic 
components. The information to examine these processes 
is included in records of hydrologic observations. 
Integration of the rainfall and hydrological models 
has brought a new perspective in model development. 
Simulations of water levels in river system and possible 
inundated areas within a catchment are made possible 
with developing a rainfall model. These simulations could 
be carried out many hours ahead if rainfall could be 
predicted accurately. However, the challenge would then 
be on the selection of the most reliable rainfall model. 
 
3. Study area and data 
3.1 Study area 
Kota Tinggi district in Johor is the largest district in 
Malaysia, with an area of approximately 3,490 km
2
. 
Three rivers, namely, Sungai Johor, Sungai Semangar, 
and Sungai Lebak, are selected as the study site. Sungai 
Johor has a drainage length of 122.7 km that covers an 
area of 2,636 km
2
. This river originates from Mount 
Gemuruh, flows through the south-eastern part of Johor, 
and finally flows into the Straits of Johor. The major 
tributaries are Sayong, Linggiu, Tiram, and Lebam 
Rivers. About 60% of the catchment is undulating 
highland, rising to a height of 366 m, whereas the 
remainder is lowland and swampy. The northern highland 
is mainly jungle, whereas in the southern part, a major 
portion had been cleared and planted with oil palm and 
rubber [14]. The Soil Map of Malaya is employed as 
reference for the rate of infiltration, and a range of 0.30 to 
0.45 in/hr is used [15]. About 58% of the catchment 
consists of plantation areas on hills and patches of log 
over forest toward the north of the catchment. The 
hydrological soil group for this catchment is group A 
based on soil composition. The land use of the catchment 
is mainly palm oil and rubber plantations, and the runoff 
CN for this catchment is estimated based on weighted 
CN. To construct a CN map, two types of maps,   namely, 
land-use and soil maps are used [16]. This land is mainly 
consumed for plantation in rural areas and primary 
forests.
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The catchment receives an average annual 
precipitation of 2,470 mm, and the temperature in the 
basin ranges from 21 °C to 32 °C. Fig. 1 shows a part of 
Kota Tinggi watershed [17]. The circled area in Fig. 1A 
shows the state of Johor located in the southern part of 
Peninsular Malaysia, and the circled area in Fig. 1B 
shows the district of Kota Tinggi, Johor. Figure 1C shows 
the Kota Tinggi watershed area where this study is 
carried out. 
In this study, the river gauging station at Rantau 
Panjang, Kota Tinggi and the rainfall station at Ladang 
Pekan are used in the analysis to derive the observed unit 
hydrographs of Kota Tinggi watershed. Stream flow and 
daily rainfall records are used to analyze the unit 
hydrographs. 
 
3.2   Data used in analyses 
The data are obtained from the Malaysian 
Meteorological Department, MMD and the Hydrology 
and   Water  Resources   Division,  which   is  one  of  the  
 
 
 
divisions  in   the   DID. This    approach     is     used    to 
demonstrate the application of the daily total rainfall from 
seven meteorological stations in Peninsular Malaysia. 
Fig. 2 shows the seven meteorological stations for data 
collection, namely, Senai, Kuantan, Melaka, Subang, 
Ipoh, Bayan Lepas, and Chuping. Table 1 shows the 
meteorological stations selected in this study. 
The data collection for analysis was daily (24 hours) 
mean MSL pressure, temperature, relative humidity, and 
rainfall amount for 11 years (1997 to 2007). The main 
objective of this research is to determine the relationship 
between rainfall and the three meteorological parameters 
(pressure, relative humidity, and temperature) and          
to synthesize one rainfall formula in relation               
with  these  parameters  using    the annual rainfall    data. 
Multiple regressions were used in this research to develop 
the equation and a total of 4,017 data concerning these 
parameters are available in every selected station. From 
literature and the availability of these data, these 
parameters give the most contribution to develop rainfall 
model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Table 1 Meteorological station in Peninsular Malaysia
Site Location State 
Height above 
MSL (m) 
Height of 
Anemometer 
Head above 
ground (m) 
Coordinate 
North East 
Senai Johor 37.8 17.4 1° 38′ 0″ N  103° 40′ 0″ E 
Kuantan Pahang 15.3 14 3.47
0
 N  103
0 
13’ E 
Malacca Town Malacca 8.5 14.2 2
0
16’N  102
0
15’E 
Subang Selangor 16.5 19.2 3
0
 7’ 0” N  101
0
 33’ 48” E 
Ipoh Perak 40.1 17.4 04
0
 34’N  101.06
0 
E. 
Bayan Lepas Penang 2.8 12.5 5
0 
18’ N  100
0
 16’ E 
Chuping Perlis 21.7 12.6 6
0 
29’N  100
0
 16’E. 
 
 
 
Fig. 1 Kota Tinggi, Johor map: A) shows the state of Johor, B) shows the district of Kota Tinggi, 
and C) Kota Tinggi watershed area. 
 
A 
B 
C 
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Fig. 2 Location of meteorological station. 
 
4.   Methodology 
This research evaluates the applicability of a rainfall 
model in conjunction with application to the hydrological 
use. To accomplish the above objective, the models are 
tested using the data of selected station in Peninsular 
Malaysia, with selected events from 1997 to 2010. This 
study is accomplished through the quantitative analysis of 
the development of rainfall models based on selected 
meteorological parameters, such as temperature, relative 
humidity, and pressure. These three parameters selected 
because the availability of the data in Malaysia. From 
literature review, parameters that give significance 
relationship in development of rainfall is depend on the 
geography of the location and the condition of the 
parameter. It shows that every meteorological parameter 
such as humidity, pressure, temperature, wind speed and 
direction, evaporation and cloud activity give a 
significance result in developing a rainfall. But, in 
Malaysia condition, the availability of the data is very 
critical because the collection of the data is not proper. In 
this study, only three parameters selected have complete 
data for 11 years. 
This research can be defined as a synergetic 
application of rainfall and hydrological use to improve 
the understanding of hydrological cycle. The 
development of rainfall model in the Kota Tinggi 
catchment is investigated with special focus on the scale 
issue resulting from the resolution gap of these three 
parameters. 
The performances of the rainfall model in Senai 
meteorological station is compared with Kota Tinggi 
meteorological station. Rainfall and hydrological models 
are developed for the Kota Tinggi catchment because of 
the flooding event in Kota Tinggi in 2006 and 2007. For 
the data availability analysis, two analysis was carried out 
which is normal probability analysis and scatter plot 
analysis and for identified the relationship between 
rainfall and three parameters, multiple regression and      
T-Test was carried out. The above analysis has several 
limitations. The range of variables used in the analysis for 
Senai rainfall model is shown in Table 2.  
To address the above mentioned objectives, the 
following study approach is planned. The historical and 
current records of rainfall from selected meteorological 
stations and flow data of Sungai Johor in Kota Tinggi 
catchment were acquired from the Department of 
Irrigation and Drainage (DID), Malaysian Meteorological 
Department (MMD), and National Hydrographic Centre. 
The rainfall model is developed based on the relationship 
between rainfall and selected meteorological parameters. 
This study also targets, in particular, the evaluation of 
different meteorological data sources to assess their 
applicability and reliability for hydrological use.  
 
5. Results and Discussion 
5.1 Rainfall model 
As stated previously, the main objective of this 
research is to analyze and explain the development of a 
rainfall model on a purely deterministic basis, either in 
the past or in the future, because identifying all 
fundamental methods quantitatively is inconceivable. 
Statistical methods are available to organize, present, and 
reduce observed data to a form that facilities their 
interpretation and evaluation. The data modeled are 
meteorological data of 11 years (1997 to 2007).  
 
5.1.1 Normal Probability Plot 
Fig. 3 (a), Fig. 3 (b), and Fig. 3 (c) show that the 
probability plots of temperature, relative humidity, and 
pressure data are normal in Senai station. If the sample 
forms a normal distribution, the causes fall approximately 
in a straight line.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Graph Normal P-Plots of (a) Temperature, (b) 
Relative Humidity and (c) Pressure. 
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Table 2 Range of variables used in the analysis and its mass distribution 
 
 
5.1.2 Scatter Plots 
Fig. 4 (a), Fig. 4 (b), and Fig. 4 (c) show the 
distribution of the three parameters for the scatter plot of 
outliers graph in Senai station. The result for Senai station 
shows that there are no outliers in the independent 
parameters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Graph Scatter plots of outliers of (a) Temperature, 
(b) Relative Humidity and (c) Pressure. 
 
 
5.2 Results and Analysis of Selected 
Variables using Multiple Regression  
Three meteorological parameters which are pressure, 
relative humidity, and temperature are used in the 
analysis to verify the coefficient of determination for 
rainfall. These variables are taken from Senai Station 
from 1997 to 2007. The equation result is developed 
using the regression analysis in SPSS. 
 
5.2.1 T test and t statistic 
This study includes calculation of t-distribution. The 
degree of freedom is derived as ,  
 
t = n – (k + 1) (1) 
 
where 
n = sample size, and 
k = number of independent variables; therefore, 
t = 4017 – (3+1) = 4013 
 
Based on the t-distribution table, t is equal to 1.645 
by assuming a significant level (α) of 0.05 and the value 
of degree of freedom. The result shows the T-test analysis 
from the coefficient table is greater than the critical value, 
and each variable is significant. Hence, the model can be 
used for prediction purposes.  
 
5.2.2 Regression Analysis 
Reanalysis precipitation are related to systematic 
biases; however, they are still useful for estimating the 
temporal variability of precipitation, and those they 
naturally lend themselves to statistical downscaling 
techniques [18]. In addition, these precipitation fields can 
show order of magnitude differences from observed 
precipitation accumulations [19]. 
R-squared (R
2
) gives the proportion of the sample 
variation in Y (rainfall) that is explained by X (pressure, 
relative humidity, and temperature). The equation 
R
2
=0.181 means that the explanatory variable explains 
18.1% of the variation in the dependent variable. 
Furthermore, R
2
 is a descriptive measure between 0 and 
1. The higher the value for R
2
 is, the better the fit of the 
regression line to the data. The word "better" means a 
greater ability to predict. 
These three independent variables (temperature, 
relative humidity, and pressure) together explain 18% of 
the variance R
2
 in rainfall, which is highly significant or 
is below than 0.05. Although the percentage of R
2
 is 
lower, the variables of parameter are related to each 
other.  
A multiple regression analysis is conducted to 
evaluate the relationship between rainfall and the 
criterion variables (pressure, relative humidity, and 
temperature). Prior to conducting the regression analysis, 
T test are performed to ascertain that all assumptions are 
met. The results of the multiple linear regressions for 
Senai station from 1997 to 2007 are shown in Table 3. 
 
 
 
 
 
 
Variables Average values Range Skewness 
11 years Daily Rainfall Average 
(mm) 
10.5 mm 1 mm – 28.4 mm 0.2 – 1.1 
24 Hour Mean Temperature 26
0
 C 23.1
0
 C - 28.3
0
 C -0.9 - 0.03 
24 Hour Mean Relative Humidity 87% 74.2% - 97.5% -0.4 - 0.5 
24 Hour Mean MSL Pressure 1010 HPa 1005.5 HPa - 1014.7 HPa -0.3 - 0.8 
a b c 
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Table 3 Result of the Multiple Linear Regression of Senai station 
 
Model 
Un-standardized Coefficient 
Standardized 
Coefficient T Sig. 
B Std. Error Beta 
Constant 
 
609.206 184.575  3.301 0.001 
Temperature -3.037 0.37 -0.185 -8.202 0.000 
Relative 
Humidity 
0.941 0.076 0.272 12.369 0.000 
Pressure -0.597 0.177 -0.052 -3.380 0.001 
 
 
Table 4 Rainfall equations for each Malaysia meteorological station 
 
 
A statistical parameter of the observed intensity of 
monthly rainfall from 1997 to 2007 is presented. Table 3 
represents the multiple regressions for Senai station, with 
temperature, relative humidity, and pressure as the 
independent variables. In multiple regression analysis, the 
model takes the form of an equation that contains a 
coefficient for each predictor. The first part of Table 3 
provides the estimates for these values, and indicates the 
individual contribution of each predictor to the model. 
The B values represent the relationship between rainfall 
and each predictor. It is assumed that there is a positive 
relationship between the predictor and the outcome if the 
value is positive, whereas, a negative relationship exists if 
the value is negative. 
The significant column shows that the value of each 
parameter (temperature, relative humidity, and pressure) 
is significant if it is less than 0.05. Based on the table of 
coefficients, an equation can be developed by taking 
unstandardized coefficients (beta) B. The relation is direct 
if the sign is +ve (i.e., an increase in one variable is 
associated with an increase in the other variable and a 
decrease in one variable is associated with a decrease in 
the other variable). On the other hand, an inverse or 
indirect relationship exist if the sign is –ve (i.e., an 
increase in one variable is associated with a decrease in 
the other). 
The experimental results show that the three 
predictors (i.e., temperature, relative humidity, and 
pressure) are significantly related to rainfall. R
2
 identifies 
what percent of the differences is explained by the model. 
The squared correlation (R
2
) indicated that the differences 
for temperature, relative humidity, and pressure account 
for 18.1% of the variation in rainfall data in Senai; 81.9% 
of these differences remain unexplained in the error 
(residual) term. The result from seven stations shows the 
same rainfall equation; however, the difference is in the 
constant parameters. Table 4 shows the proposal 
equations using multiple regression analysis for each 
selected meteorological station in Peninsular Malaysia. 
Based on the proposed multiple regression equation, 
the result for the Senai rainfall model is as follows. 
 
Senai Regression equation :  
 
R= 609.206 - 3.037T + 0.941RH – 0.597P (2) 
Location Constant Temperature Relative 
Humidity 
Pressure Regression Equation 
Senai 609.206 -3.037 0.941 -0.597 R= 609.206 - 3.037T + 0.941RH – 
0.597P 
Melaka 183.498 -0.472 0.673 -0.217 R= 183.498 - 0.472T + 0.673RH – 
0.217P 
Chuping 565.789 -2.323 0.423 -0.527 R= 565.789 - 2.323T + 0.423RH – 
0.527P 
Subang 119.378 -1.034 0.904 -0.153 R= 119.378 - 1.034T + 0.904RH –
0.153P 
Bayan 
Lepas 
128.345 -2.811 0.492 -0.082 R= 128.345 - 2.811T + 0.492RH – 
0.082P 
Kuantan 192.287 -1.922 1.634 -0.267 R= 192.287 - 1.922T + 1.634RH – 
0.267P 
Ipoh 431.839 -2.432 0.603 -0.404 R= 431.839 - 2.432T + 0.603RH – 
0.404P 
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Relative humidity has positive B values, indicating 
positive relationships; however, pressure and temperature 
has negative B values, indicating negative relationships. 
The B values also determine the extent to which each 
predictor affects the outcome if the effects of all other 
predictors are held constant. The result of the regression 
equation implies that rainfall in Senai is predicted to 
increase by 0.941 when relative humidity increases, and 
decreases by 3.037 and 0.597 for temperature and 
pressure, respectively.  
From the equation, the value of rainfall is similar 
to observed rainfall. The error is minor or is less than 5%, 
and the parameters are related to each other. As a result, 
the parameters used can develop a rainfall equation. 
Hence, temperature, relative humidity, and pressure are 
related with rainfall.  
 
5.3 Evaluation of Senai Regression Equation 
The rainfall observation data for Senai station was 
used to calibrate and validate the regression equation for 
Senai. Fig. 5 (a) to Fig. 5 (k) show the comparison of the 
observation and simulation rainfall of the rainfall model. 
The simulated rainfall is plotted against the observed 
rainfall on a 1:1 scale. With few exceptions, the points 
generally fall close to the 1:1 line. However, the 
regression equation for Senai tends to overestimate 
rainfall on the falling limb. Judging from the high values 
for the calibration and validation exercises of 0.95, the 
performance of the regression equation for modeling 
rainfall is considered satisfactory. 
 
 
 
(a) 1997                                   (b) 1998 
(c) 1999                                   (d) 2000 
 
 
 
 
                 (e) 2001                                      (f) 2002 
                  (g) 2003                                      (h) 2004 
                   (i) 2005                                      (j) 2006 
 
 
 
 
 
 
 
 
 
 
 
 
             (k) 2007 
 
Fig. 5 Comparison of the observed and the simulated 
rainfall for rainfall model from 1997 to 2007. 
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A multiple regression analysis is conducted again to 
validate the relationship between rainfall and the criterion 
variables (pressure, relative humidity, and temperature). 
A validation test is performed before conducting the 
regression analysis to ascertain that all assumptions in the 
range selected are met. 
Further analysis is carried out on the total simulated 
and observed rainfalls from 1997 to 2007, as shown in 
Fig. 6. The plot implies an almost perfect prediction. 
Thus, several conclusions on the significance of the 
variables used in deriving the equation could be drawn 
from this finding. 
 
Fig. 6 Comparative analysis of the total simulated and 
observed rainfalls for the years 1997 to 2007. 
 
 
5.4 Calibration and Validation  
Most calibration studies in the earlier period involved 
several figures of optimization of the parameter values by 
comparing the results of repeated simulations with the 
available observations of the catchment response. The 
parameter values are adjusted, either manually or by 
various computerized optimization algorithm, between 
each run of the model until a ‘best fit’ parameter set is 
found. Methods of model calibration that assume a finest 
parameter set and ignore the estimation of predictive 
uncertainty involve simple trial and error methods with 
parameter values adjusted and the variety of automatic 
optimization methods. 
The problem of parameter calibration should be 
addressed after a model is chosen for consideration in a 
project. In general, estimating the parameters of a model 
is possible by either measurement or prior estimation. A 
stage of parameter calibration is necessary before the 
model is applied to make quantitative predictions for a 
particular catchment. 
In this study, meteorological data (e.g., rainfall, 
temperature, relative humidity, and pressure) for the 
calibration and validation process are selected for year 
2008 and January 2011 for Senai station and January 
2011 for Hospital Kota Tinggi station. For the 
development of the flood inundation model, Hospital 
Kota Tinggi station was selected because it is located in 
the site of the study (i.e., Kota Tinggi catchment), which 
will be matched and calibrated using Senai equation. All 
the calibration and validation processes refer to the range 
identified in the early process, where the cluster value in 
R
2
 line, which value is in the range, is shown. 
Based on the Senai equation, calibration is performed 
using meteorological data for Senai station in 2008. The 
R
2 
value for year 2008 is 0.736, which falls within the 
identified range. Fig. 7 shows the calibration process and 
the result of R
2 
value for 2008 in Senai station.  
 
 
Fig. 7 Calibration analysis of simulated and observed 
rainfalls in 2008 for Senai Station 
 
In the validation process for the rainfall model, 
meteorological data (rainfall, temperature, relative 
humidity, and pressure) are selected in January 2011 for 
Senai station. There are 12 days selected in this process, 
which followed the range selected in the early analysis. 
The R
2
 value is 0.787, which lies within the possible 
range. Fig. 8 shows the validation analysis for Senai 
station for January 2011. Based on the calibration and 
validation results, Senai equation can be used in the same 
station with the range selected. 
 
 
Fig. 8 Validation analysis of simulated and observed 
rainfalls for the January 2011 for Senai Station. 
 
The meteorological parameter for 12 days in the 
Hospital Kota Tinggi station on January 2011 is selected 
for the validation process in the identified range. Based 
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on the equation, the value of R
2
 is 0.849, which falls 
within the range. Fig. 9 shows the validation analysis of 
the total simulated and observed rainfalls for January 
2011 in Hospital Kota Tinggi station. The analysis shows 
that uncertainties and sensitivity may also depend on the 
period of data used. In regression, these uncertainties will 
normally become larger as the model predicts the 
responses for an increasing number of extreme conditions 
relative to the data used in calibration. 
 
 
Fig. 9 Validation analysis of simulated and observed 
rainfalls for January 2011 in Hospital Kota Tinggi station. 
 
5.5 Development of rainfall model for 
hydrological use  
The development of the rainfall model for the 
hydrological use has incorporated with selected 
meteorological parameter. Meteorological data at Senai 
MMD station are selected in the development of the 
rainfall model because the geography of this location is 
nearest and the most similar to the study area compared 
from the other MMD stations. There is an MMD station 
at Hospital Kota Tinggi; however, this station does not 
have complete historical data to develop a rainfall model. 
Other than the geographic location, Senai station is 
selected because the data are more accurate than those in 
the other stations. According to the proposal, the rainfall 
model will be developed with multiple regression models 
using SPSS Software, and it is chosen in the permitted 
boundary conditions for the model and selected 
meteorological data. From the developed rainfall model 
(the Senai equation), R=609.206-3.037T+0.941RH–
0.597P, the calibration and validation tests show good 
result in the acceptable range. The validation test for 
Senai equation with meteorological data of the Hospital 
Kota Tinggi station also indicates positive results, 
allowing this model to be used in Kota Tinggi catchment 
for the next hydrological model.  
 
6. Conclusion 
This research explored the potential of rainfall 
modeling over selected catchments in Kota Tinggi, Johor. 
A case study of an extreme storm event during the 
northeast monsoon on January 2007 set an example of a 
typical convective storm produced by extremely strong 
monsoon winds, which combined with uplift-inducing 
conditions in upper atmospheric levels to produce 
continual, intense rainfall and the tidal effect over the 
catchment. Damages to homes and infrastructure, 
including those in the densely populated city of Kota 
Tinggi, are one of the consequences of the flood. With the 
increasing demands on water resources throughout the 
world, improved decision making within a context of 
fluctuating weather patterns from year to year is 
necessary.  
This study aims to evaluate the use of meteorological 
data for the development of the multiple regressions for 
rainfall model and identify potential obstacles that might 
hinder the use of such data. This approach is a new 
development in the analysis of rainfall distribution 
design. The approach is demonstrated using 
meteorological data for the selected station and this is the 
first study using meteorological data for the Kota Tinggi 
catchment. Therefore, from the perspective of the 
derivation of the rainfall model, the specified range of 
observation using the identified variables are needed 
instead of the actual intensity of the meteorological 
parameter for the seven meteorological stations in 
Peninsular Malaysia. Hence, the use of historical 
meteorological data should at least provide results as 
reliable as those achieved using rainfall data only. 
The core objectives outlined for this project were 
successfully achieved which is to establish the rainfall 
model (by establishing the derived rainfall model for a 
specified range of observation using the identified 
variables, and evaluating and validating the performance 
of the derived rainfall model for historical daily rainfall 
data in Senai station). Senai regression equation was 
developed and analyze with identify significant 
predictors. 
 
Senai Regression equation ..is:  
 
R= 609.206 - 3.037T + 0.941RH – 0.597P 
 
To evaluate the efficacy of the model in evaluating 
the relationship between rainfall and other meteorological 
parameters, the predictive capabilities of a model should 
be compared with historical data. The comparison of 
models is usually accomplished by testing the developed 
models of interest on a data set from the same catchment. 
The calibration of developed models is very complex and 
involves a lengthy calibration procedure. However, to 
achieve this goal is inconceivable given the time frame 
available. Therefore, the developed rainfall models in this 
study were compared to those in the other meteorological 
stations and are calibrated with different meteorological 
data. 
In summary, although meteorological data can be 
used to derive the rainfall model concept and bridge this 
model with hydrological and hydrodynamic models to 
develop flood inundation area, the results presented in 
this study are preliminary rather than representative due 
to significant uncertainties. Hence, much additional 
research is needed. 
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